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(N+1)th 1mage to be captured identifying a barcode 1n the
(N+1)th image to acquire position of the barcode relative to
the (N+1)th 1mage; determmmg whether the position of the
barcode 1n the (N+1)th 1image matches with the predicted

position; 1f so, placing the information of the barcode in the
(Continued)

capturing a first image (N = 1) of a parcel moving in a field of view | ;

1

l

identifiing a barcode o the first mage and acquinng information .
of the barcode in the first image and placing the mformation of the ..
barcods into a first quaue

O 41

l’ L ]6m

predicting a position that the barcods in the (N-1)th image would i
locate in an Nth image to be captured "

¢ 104

captunng the Nth image of the parcel

v 108

identifiing a barcode in the Nth image and acquiring information S
of the barcode in the Nth image

s
.".. .'\"\.
o
-

d etermining if the position of the barcode in the Nih i mag -_-:;’;

ST

| matches the predicted position .-

.....

..1;.#%
-~ 167

placing the information of the barcode in the Nth image into the | °
first quens )

l s

sclesting an optimal tmage from the plurality of images captured N
for the parcel -




US 10,860,877 B2
Page 2

(N+1)th image into the queue; and after the parcel leaves the
field of view, selecting, according to a preset optimal posi-
tion of the barcode 1n an image and the information of the
barcode placed into the queue, an optimal 1mage from all
images captured for the parcel. The present application 1s
adapted to acquire logistic parcel information.

20 Claims, 5 Drawing Sheets

(51) Int. CL
GO6K 19/06 (2006.01)
GO6F 9/48 (2006.01)
G060 10/08 (2012.01)
(52) U.S. CL
CPC ... GO6K 7/1443 (2013.01); GOG6K 7/1465

(2013.01); GO6K 9/6201 (2013.01); GO6K

19/06028 (2013.01); GO6Q 10/0833 (2013.01):
GOG6K 2009/6213 (2013.01)

Field of Classification Search
CPC ........... GO6K 9/6201: GO6K 19/06028; GO6K
2009/6213; G06Q) 10/0833

See application file for complete search history.

(58)

(56)

References Cited

U.S. PATENT DOCUMENTS

2003/0053715 Al*  3/2003
2003/0086596 Al*  5/2003
2003/0118245 Al*  6/2003
2013/0112750 Al 5/2013
2013/0175340 Al 7/2013
2016/0019700 Al*  1/2016
2016/0104021 Al 4/2016
2016/0239712 Al* 82016
2018/0165548 Al*  6/2018

Chamberlain ..... GO6K 7/10732

382/294
HIpp oo G06T 7/0012
382/128
Yaroslavsky ......... GO6T 7/0002
382/255
Negro et al.
Endo et al.
Maggio .......cooeeeeiienn. GO6T 7/20
382/103
Negro et al.
Kitano ............... GO6K 9/00187
Wang ........ccooenn, GO6N 3/0454

FOREIGN PATENT DOCUMENTS

CN 103415156 A
CN 104966043 A
EP 0851376 Al
GB 2138982 A

* cited by examiner

11/2013
10/2015

7/1998
10/1984



U.S. Patent Dec. 8, 2020 Sheet 1 of 5 US 10.860.877 B2

capturing a first image (N = 1) of a parcel moving 1n a field of view

1dentifying a barcode 1n the first image and acquiring information

of the barcode 1n the first image and placing the information of the
barcode 1nto a first queue

O
’ i ‘l
Ao

predicting a position that the barcode 1n the (N-1)th image would

locate 1n an Nth image to be captured

capturing the Nth image of the parcel

1dentifying a barcode 1n the Nth image and acquiring information
of the barcode 1n the Nth image

++++++

determmmg 1f the position of the barcode 1n the Nth 1mage
e, matches the predicted position ,

.....

placing the information of the barcode 1in the Nth image into the
first queue

selecting an optimal 1mage from the plurality of images captured
for the parcel




U.S. Patent Dec. 8, 2020 Sheet 2 of 5 US 10.860.877 B2

..........................................................................................................................................................................................................

-----------------------

T A A T W T T W T T T W T W T T T W T T T T W T T T W T W T T W W T T W T T W T T T W T T T W W T T W T W T T T W T T W T W T M T T T T M T T W T T M T M T T T M T T T T T T TITIETITITTITTTETTOTTTOT MW

| T
| Bavcods 1|

___________________________________________________________________________________________________________________________________________________________________________________________________________

""""""""""""""""""

-------------------------

----------------------------------------------------------------------------------------------------

e e e e e e e e e ke e e e e e e e e e e e e e e e

E}-rﬁni.{sﬁ et

FiG. 3



U.S. Patent Dec. 8, 2020 Sheet 3 of 5 US 10.860.877 B2

selecting a category with the largest number of members | |
from the categones é

analyzing each of the identification results bit by bit to
obiam a tinal identitication result for the barcode




U.S. Patent Dec. 8, 2020 Sheet 4 of 5 US 10.860.877 B2

. 201
capturing a first image (N = 1) of a parcel moving 1n a ficld of view
PRSP . > . - 202
identifying a plurality of barcodes 1n the first image and acquiring
information of cach barcode 1n the first image and placing the
information of each barcode into a respective queue
- predicting a position that the barcodes in the (N-1)th image would ’*
: locate 1n an Nth image to be captured
204
capturing the Nth image of the parcel
205
1dentitying a plurality of barcodes 1in the Nth image and acquiring
information of the barcodes 1n the Nth image
- ...~ determining, for cach barcode in the Nth image, -
Whether the position of the barcode 1in the Nth 1 1mage
matches with the predicted posmon
YIS
207
placing the information of each the barcode in the Nth image intoa |
respective queue

. 208
selecting an optimal image from the plurality of images captured

for the parcel

FIG. 6



U.S. Patent Dec. 8, 2020 Sheet 5 of 5 US 10.860.877 B2

................................................

-f’.d. ' } 1- ‘J.’-‘-‘ - ]\ f *-r ) 1 3 b.-. '.- o i" 6
4 o 2 e 2 Vg
i v ) ;
i'l' '-l
.‘"""""""""""""""""""""""""""""""""""""'""""""""""": oo mmammsasmasaaasmaaassaaasaaasmoanmAmmnmmmnm

= first capturing , . rediction . matching
a p * € - tdentificatton o P . é
module g 5 RGN module ; e module
= = moduie | a E

second © second U S A
capturing e identification - -
module module :

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

selecting
module




US 10,860,877 B2

1

LOGISTICS PARCEL PICTURE
PROCESSING METHOD, DEVICE AND
SYSTEM

The present application claims the priority to a Chinese
Patent Application No. 201610615067.5, filed with the

China National Intellectual Property Administration on Aug.
1, 2016 and entitled “LOGISTICS PARCEL IMAGE PRO-

CESSING METHOD, DEVICE AND SYSTEM?”, which 1s
incorporated herein by reference 1n 1ts entirety.

TECHNICAL FIELD

The present application relates to the field of image
processing technology, and 1n particular, to a method, appa-
ratus and system for processing an image of a logistics
parcel.

BACKGROUND

Logistics parcel information 1s typically acquired by
identifving a code on the surface of a logistics parcel. The
code may be a one-dimensional code (also known as a
barcode) or a two-dimensional code (also known as a
two-dimensional barcode). A barcode 1s a graphic 1dentifier
that conveys information through the arrangement of a
plurality of black bars and blanks of different widths accord-
ing to a certain coding rule. A common barcode 1s a pattern
that includes parallel rows of black bars (abbreviated as
bars) and white bars (abbreviated as blanks). The black bars
have a quite different reflectivity from the white bars. A
two-dimensional code 1s a black and white pattern, 1n which
geometries are subject to a somewhat regular planar (two-
dimensional) distribution. Information regarding a text,
image, audio or video can be encoded into a two-dimen-
sional code and then be presented by a specific software as
being shot by a camera.

In relevant art, typically, a barcode on the surface of a
logistics parcel 1s directly 1dentified when being exposed to
a barcode scanner. Alternatively, a camera may be first used
to obtain an 1mage of the surface of the parcel such that a
barcode area in the image 1s determined, and then the
barcode 1n the area can be 1dentified.

In the implementation of the present application, appli-
cant notes that, the existing methods for processing an image
of a logistics parcel can only be used to i1dentily a barcode,
but are not able to capture an image with a barcode 1n a
proper position. Such an image, however, may find great
applications 1n logistics parcel information preservation and
provision ol logistics evidence.

SUMMARY

In view of above, embodiments of the present application
provide a method, apparatus and system for processing an
image ol a logistics parcel, so as to capture an 1image with
a barcode 1n a proper position.

In a first aspect, an embodiment of the present application
provides a method for processing an 1image of a logistics
parcel. The method includes the following operations:

capturing a Nth image of a parcel moving 1n a field of
view:; where N 1s a natural number;

identifying a barcode 1n the Nth image to acquire infor-
mation of the barcode, and placing the information of the
barcode 1nto a queue; wherein the information of the bar-
code 1mcludes a position of the barcode relative to the Nth
1mage;
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2

predicting a position that the barcode 1n the Nth image
would locate in a (N+1)th image to be captured;

capturing the (N+1)th image of the parcel;

identifying a barcode in the (N+1)th 1mage to acquire
information of the barcode in the (N+1)th 1mage; wherein
the information of the barcode 1n the (N+1 )th image includes
a position of the barcode relative to the (N+1)th image;

determining whether the position of the barcode in the
(N+1)th image relative to the (N+1)th image matches with
the predicted position;

i so, placing the information of the barcode in the
(N+1)th image into the queue; and

after the parcel leaves the field of view, selecting, accord-
ing to a preset optimal position of the barcode 1n an 1image
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel.

In conjunction with the first aspect, 1n a first implemen-
tation of the first aspect, a position of a barcode 1n an 1mage
relative to the 1mage includes: a position of a vertex of a
polygon that circumscribes the barcode 1n the image.

In conjunction with the first aspect, in a second 1mple-
mentation of the first aspect, determining whether the posi-
tion of the barcode in the (N+1)th image relative to the
(N+1)th image matches with the predicted position includes:

determining whether a distance between a center of the
position of the barcode 1n the (N+1)th 1image relative to the
(N+1)th image and a center of the predicted position of the
barcode satisfies a predetermined threshold requirement;
and 11 so, determining that the position of the barcode in the
(N+1)th image relative to the (N+1)th image matches with
the predicted position.

In conjunction with the first aspect or the first implemen-
tation of the first aspect, 1n a third implementation of the first
aspect, alter the parcel leaves the field of view, selecting,
according to a preset optimal position of the barcode relative
to an 1mage and the information of the barcode placed into
the queue, an optimal 1mage from all images captured for the
parcel includes:

determining, after the parcel leaves the field of view, a
center of the barcode 1n each captured 1mage according to
the information of the barcode placed in the queue;

selecting, from all captured images, an 1mage the center of
which 1s closest to the center of the barcode as the optimal
1mage; or

selecting, from all captured 1images, an image in which the
center of the barcode is closest to a center of a preset area
as the optimal 1mage.

In conjunction with the third implementation of the first
aspect, 1n a fourth implementation of the first aspect, the
method for processing an 1mage of a logistics parcel further
includes: outputting the optimal 1mage as selected.

In conjunction with the first aspect and any implementa-
tion in the four implementations of the first aspect, 1n a fifth
implementation of the first aspect, information of a barcode
further includes an identification result for the barcode;

the method further includes:

after the parcel leaves the field of view, classifying
identification results for a barcode 1 all captured 1mages
into categories 1n terms ol the number of characters con-
tained 1n each of the identification results;

selecting, from the categories, a category that has the
largest number of members; and

for the selected category, analyzing each of the i1dentifi-
cation results for the barcode bit by bit, and taking a
character that appears with the highest frequency 1n each bit
as an i1dentification result for the bit, so as to obtain a final
identification result for the barcode.
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In conjunction with the five implementation of the first
aspect, 1 a sixth implementation of the first aspect, the
method further includes: superimposing the final 1dentifica-
tion result for the barcode on the optimal 1image as selected.

In conjunction with the first aspect, 1n a seventh 1mple-
mentation of the first aspect, 11 the position of the barcode in
the (N+1)th image relative to the (N+1)th image does not
match with the predicted position, the information of the
barcode in the (N+1)th 1image into another queue.

In conjunction with the first aspect, 1n an eighth 1mple-
mentation of the first aspect, identifying a barcode 1n the Nth
image to acquire information of the barcode and placing the
information of the barcode into a queue 1ncludes:

identifying a plurality of barcodes in the Nth 1image to
acquire information of the barcodes, and placing the infor-
mation of each of the barcodes into a separate queue;
wherein the information of each of the barcodes includes a
position of the barcode 1n the Nth 1image.

In conjunction with the eighth implementation of the first
aspect, 1n a ninth implementation of the first aspect, deter-
mimng whether the position of the barcode 1n the (N+1)th
image relative to the (N+1)th image matches with the
predicted position, and if so, placing the information of the
barcode in the (N+1)th image into the queue includes:

determining, for each barcode 1n the (N+1)th image,
whether a distance between a center of the position of the
barcode 1n the (N+1)th image relative to the (N+1)th image
and a center of the predicted position that the barcode would
locate 1n the (N+1 )th image satisfies a predetermined thresh-
old requirement; 11 so, determining that the position of the
barcode 1n the (N+1)th image relative to the (N+1)th image
matches with the predicted position that the barcode would
locate 1n the (N+1)th 1image as captured; and placing the
information of each barcode whose position relative to the
(N+1)th image matches with the predicted position into a
separate queue.

In conjunction with the eighth implementation of the first
aspect, 1n a tenth implementation of the first aspect, after the
parcel leaves the field of view, selecting, according to a
preset optimal position of the barcode relative to an 1image
and the information of the barcode placed into the queue, an

optimal 1mage from all images captured for the parcel
includes:

for each captured 1mage, acquiring, after the parcel leaves
the field of view, a position of each barcode relative to the
image irom a plurality of queues respectively, and deter-
mimng a common center for the plurality of barcodes 1n the
1mage;

selecting, from all the captured images, an 1mage 1n which
the common center for the plurality of barcodes 1s closest to
the center of the image as the optimal 1image; or

selecting, from all the captured images, an 1image 1n which
the common center for the plurality of barcodes 1s closest to
the center of a preset area as the optimal 1mage.

In a second aspect, an embodiment of the present appli-
cation provides an apparatus for processing an 1mage of a
logistics parcel. The apparatus 1ncludes:

a first capturing module, configured for capturing a Nth
image ol a parcel moving 1n a field of view; where N 15 a
natural number:

a first identification module, configured for identitying a
barcode i the Nth image to acquire information of the
barcode, and placing the information of the barcode nto a
queue; wherein the mformation of the barcode includes a
position of the barcode relative to the Nth image;
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4

a prediction module, configured for predicting a position
that the barcode 1n the Nth 1image would locate 1n a (N+1)th
image to be captured;

a second capturing module, configured for capturing the
(N+1)th image of the parcel;

a second 1dentification module, configured for identiiying
a barcode 1n the (N+1 )th image to acquire information of the
barcode 1 the (N+1)th image; wherein the imnformation of
the barcode 1 the (N+1)th image includes a position of the
barcode relative to the (N+1)th image;

a matching module, configured for determining whether
the position of the barcode 1n the (N+1)th image relative to
the (N+1)th image matches with the predicted position in the
(N+1)th 1image, and 1f so, placing the mformation of the
barcode 1n the (N+1)th image into the queue;

a selecting module, configured for selecting, after the
parcel leaves the field of view, an optimal 1mage from all the
images captured for the parcel according to a preset optimal
position of the barcode 1n an 1image and the information of
the barcode placed into the queue.

In conjunction with the second aspect, in a first imple-
mentation of the second aspect, a position of a barcode 1n an
image relative to the image includes: a position of a vertex
of a polygon that circumscribes the barcode 1n the image.

In conjunction with the second aspect, in a second 1mple-
mentation of the second aspect, the matching module
includes:

a first determining sub-module, configured for determin-
ing a center of the barcode in the (N+1)th image, and a
predicted center of the barcode;

a deciston sub-module, configured for determining
whether a distance between a center of the position of the
barcode 1n the (N+1)th image relative to the (N+1)th image
and a center of the predicted position of the barcode satisfies
a predetermined threshold requirement; and 11 so, determin-
ing that the position of the barcode in the (N+1)th image
relative to the (N+1)th image matches with the predicted
position.

In conjunction with the second aspect or the first imple-
mentation of the second aspect, i a third implementation of
the second aspect, the selecting module 1ncludes:

a second determining sub-module, configured for deter-
mining, after the parcel leaves the field of view, a center of
the barcode 1n each image as captured according to the
information of the barcode placed 1n the queue;

a selecting sub-module, configured for selecting, from all
the captured 1mages, an 1image the center of which 1s closest
to the center of the barcode as the optimal image; or
selecting, from all the captured 1images, an 1mage in which
the center of the barcode 1s closest to a center of a preset area
as the optimal 1mage.

In conjunction with the second aspect, 1n a fourth 1mple-
mentation of the second aspect, the apparatus further
includes: an 1image output module, configured for outputting
the optimal 1mage selected by the selecting module.

In conjunction with the second aspect and any implemen-
tation in the four implementations of the second aspect, in a
fifth implementation of the second aspect, information of a
barcode further includes an identification result for the
barcode;

the apparatus further includes:

a character fusion module, configured for classilying,
alter the parcel leaves the field of view, identification results
for a barcode 1n all captured 1images 1nto categories 1n terms
of the number of characters contained 1n each of the 1den-
tification results; selecting, from the categories, a category
that has the largest number of members; and for the selected
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category, analyzing each of the identification results for the
barcode bit by bit, and taking a character that appears with
the highest frequency 1n each bit as an identification result
for the bit, so as to obtain a final 1dentification result for the
barcode.

In conjunction with the five implementation of the second
aspect, 1n a sixth implementation of the second aspect, the
apparatus further includes a superimposing module, config-
ured for superimposing the final 1dentification result for the
barcode on the optimal 1mage as selected.

In conjunction with the second aspect, in a seventh
implementation of the second aspect, the matching module
1s further configured for placing, if the position of the
barcode 1n the (N+1)th image relative to the (N+1)th image
does not match with the predicted position, the information
of the barcode in the (N+1)th image to another queue.

In conjunction with the second aspect, 1n an eighth
implementation of the second aspect, the first identification
module 1s further configured for identifying a plurality of
barcodes 1 the Nth image to acquire information of the
barcodes, and placing the information of each of the bar-
codes 1nto a separate queue; wherein the information of each
of the barcodes includes a position of the barcode 1n the Nth
image.

In conjunction with the eighth implementation of the
second aspect, 1n a ninth implementation of the second
aspect, the matching module 1s further configured for deter-
mimng, for each barcode in the (N+1)th image, whether a
distance between a center of the position of the barcode 1n
the (N+1)th image relative to the (N+1)th image and a center
of the predicted position that the barcode would locate 1n the
(N+1)th image satisfies a predetermined threshold require-
ment; and 11 so, determining that the position of the barcode
in the (N+1)th image relative to the (N+1 )th 1mage matches
with the predicted position that the barcode would locate in
the (N+1)th 1image as captured, and placing the information
of each barcode whose position relative to the (IN+1)th
image matches with the predicted position to a separate
queue.

In conjunction with the eighth implementation of the
second aspect, mn a tenth implementation of the second
aspect, the selecting module 1s configured for: for each
captured 1mage, acquiring, aiter the parcel leaves the field of
view, a position of each barcode relative to the image from
a plurality of queues respectively, and determining a com-
mon center for the plurality of barcodes in the image;
selecting, from all the captured 1images, an 1image in which
the common center for the plurality of barcodes 1s closest to
the center of the image as the optimal 1image; or selecting,
from all the captured images, an 1mage 1n which the com-
mon center for the plurality of barcodes 1s closest to the
center of a preset area as the optimal 1mage.

In a third aspect, an embodiment of the present applica-
tion provides a system for processing an image of a logistics
parcel, including:

a conveyor and an apparatus for processing an 1mage of
a logistics parcel as described 1n any of the embodiments
above, wherein,
the conveyor 1s used to convey a parcel;
the apparatus 1s configured to capture an 1image of a parcel
placed on the conveyor as the parcel enter a field of view,
and process the 1mage as captured.

In a fourth aspect, an embodiment of the present appli-
cation provides an electronic device adapted to process an
image of a logistics parcel, including:

a housing, a processor, a memory, a circuit board, and a
power supply circuit; wherein the circuit board 1s arranged
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inside a space enclosed by the housing; the processor and the
memory are arranged on the circuit board; the power supply
circuit 1s configured to supply power to various circuits or
components of the electronic device; the memory 1s config-
ured to store executable program codes; and the processor 1s
configured to read and execute the program codes stored 1n

the memory to perform the following operations:
capturing a Nth 1mage of a parcel moving 1n a field of
view; where N 1s a natural number:

identifying a barcode 1n the Nth image to acquire infor-
mation of the barcode, and placing the information of the
barcode 1nto a queue; wherein the information of the bar-
code 1mcludes a position of the barcode relative to the Nth
1mage;

predicting a position that the barcode in the Nth image
would locate 1n a (N+1)th 1mage to be captured;

capturing the (N+1)th image of the parcel;

identifying a barcode in the (N+1)th image to acquire
information of the barcode in the (N+1)th image; wherein
the information of the barcode 1n the (N+1 )th image includes
a position of the barcode relative to the (N+1)th image;

determining whether the position of the barcode in the
(N+1)th image relative to the (N+1)th image matches with
the predicted position;

if so, placing the information of the barcode in the
(N+1)th image into the queue; and

after the parcel leaves the field of view, selecting, accord-
ing to a preset optimal position of the barcode 1n an 1image
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel.

In a fifth aspect, an embodiment of the present application
provides an application program, which performs, when
being executed, the method for processing an 1mage of a
logistics parcel as provided in the embodiments of the
present application. The method includes:

capturing a Nth 1mage of a parcel moving 1n a field of
view; where N 1s a natural number:

identifying a barcode 1n the Nth image to acquire infor-
mation of the barcode, and placing the information of the
barcode 1nto a queue; wherein the information of the bar-
code 1ncludes a position of the barcode relative to the Nth
1mage;

predicting a position that the barcode 1n the Nth image
would locate 1n a (N+1)th 1image to be captured;

capturing the (N+1)th image of the parcel;

identifying a barcode in the (N+1)th image to acquire
information of the barcode in the (N+1)th 1mage; wherein
the information of the barcode 1n the (N+1 )th image includes
a position of the barcode relative to the (N+1)th image;

determining whether the position of the barcode in the
(N+1)th image relative to the (N+1)th image matches with
the predicted position;

if so, placing the information of the barcode i1n the
(N+1)th image into the queue; and

after the parcel leaves the field of view, selecting, accord-
ing to a preset optimal position of the barcode 1n an 1image
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel.

In a sixth aspect, an embodiment of the present applica-
tion provides a storage medium, having executable program
codes stored thereon which, when being executed, perform
the method for processing an 1mage of a logistics parcel as
provided by the embodiments of the present application. The
method includes:

capturing a Nth 1mage of a parcel moving 1n a field of
view; where N 1s a natural number:
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identifying a barcode in the Nth image to acquire infor-
mation of the barcode, and placing the information of the
barcode nto a queue; wherein the information of the bar-
code includes a position of the barcode relative to the Nth
1mage;

predicting a position that the barcode 1n the Nth image
would locate 1n a (N+1)th 1mage to be captured;

capturing the (N+1)th image of the parcel;

identifying a barcode in the (N+1)th image to acquire
information of the barcode in the (N+1)th 1mage; wherein
the mnformation of the barcode 1n the (N+1 )th image includes
a position of the barcode relative to the (N+1)th image;

determining whether the position of the barcode 1n the
(N+1)th image relative to the (N+1)th image matches with
the predicted position;

i so, placing the information of the barcode in the
(N+1)th image into the queue; and

after the parcel leaves the field of view, selecting, accord-
ing to a preset optimal position of the barcode 1n an 1image
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel.

In the method, apparatus and system for processing an
image ol a logistics parcel as provided by the embodiments
of the present application, a Nth 1mage of a parcel moving
in a field of view 1s captured. A barcode 1n the Nth image 1s
identified to acquire information of the barcode, the infor-
mation of the barcode including a position of the barcode
relative to the Nth image. A position that the barcode 1n the

Nth image would locate in a (N+1)th 1mage to be captured
1s predicted. A barcode 1n the (N+1)th image 1s 1dentified to
acquire a position of the barcode relative to the (IN+1)th
image. A determination 1s made as to whether the position of
the barcode 1n the (N+1)th image relative to the (N+1)th
image matches with the predicted position. If so, the mnfor-
mation of the barcode 1n the (N+1)th image into the queue.
After the parcel leaves the field of view, an optimal 1mage
1s selected from all images captured for the parcel according
to a preset optimal position of the barcode in an 1mage and
the information of the barcode placed into the queue. With
a barcode being 1dentified, tracked and matched as described
above, an optimal image can be selected from all the
captured 1images of a parcel.

BRIEF DESCRIPTION OF THE DRAWINGS

To describe the solutions of embodiments of the invention
or the prior art more clearly, the accompanying drawings to
be used 1n the description of embodiments or the prior art
will are described briefly below. Obviously, the accompa-
nying drawings described below are merely drawings of
some embodiments of the invention. Those skilled 1n the art
may obtain other drawings based on these accompanying,
drawings without creative eflorts.

FIG. 1 1s a schematic flowchart of a method for processing,
an 1mage ol a logistics parcel according to a first embodi-
ment of the present application;

FIG. 2 1s a schematic diagram of a sequence of 1mages of
a parcel from a parcel’s entry into the field of view till 1ts
departure therefrom according to an embodiment;

FIG. 3 15 a schematic diagram of a center of an 1image and
a user-preset region in the image for the first embodiment of
the method for processing an 1image of a logistics parcel
according to the present application;

FI1G. 4 1s a schematic flowchart of character fusion for the
first embodiment of the logistics parcel 1image processing
method according to the present application;
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FIG. 5 1s a schematic structural diagram of character
fusion 1n the first embodiment of the method for processing

an 1mage ol a logistics parcel according to the present
application;

FIG. 6 1s a schematic flowchart of a method for processing,
an 1mage of a logistics parcel according to a second embodi-
ment of the present application; and

FIG. 7 1s a schematic structural diagram of an apparatus
for processing an 1mage of a logistics parcel according to an
embodiment of the present application.

DETAILED DESCRIPTION

The embodiments of the present application are described
in detail below with reference to the accompanying draw-
Ings.

It should be understood that the described embodiments
are only a part of but not all the embodiments of the present
application. All other embodiments obtained without cre-
ative eflorts 1 view ol the embodiments of the present
application by those skilled in the art fall within the scope of
the present application.

FIG. 1 1s a schematic flowchart of a method for processing,
an 1mage of a logistics parcel according to a first embodi-
ment of the present application. This embodiment can be
utilized to acquire information for a parcel that 1s being
transterred by a conveyor. As shown i FIG. 1, the method
in this embodiment may include the following operations.

At 101, a Nth image of a parcel moving in the field of
view 1s captured.

In this embodiment, N 1s a natural number.

The parcel may be an 1tem such as a packing box or a
packing bag, having one or more barcodes disposed thereon.
The barcode may be a one-dimensional code (also known as
a barcode) or a two-dimensional code. In this embodiment,
description 1s provided with reference to an example 1n
which only one barcode 1s disposed.

When a moving parcel, such as a parcel on a conveyor
belt, gradually moves into a field of view of an 1mage
acquisition device such as a camera, the 1mage acquisition
device may capture an image of the parcel moving in the
field of view at a predetermined interval (e.g., 0.3 s or 0.5 s).
A sequence of 1images of the parcel, from its entry into the
fiecld of view till 1ts departure therefrom, can thus be
obtained. FIG. 2 1s a schematic diagram of a sequence of
images ol a parcel, as obtained 1 an embodiment of the
present application, from the parcel’s entry into the field of
view till the departure therefrom.

In this embodiment, a parcel’s entry into the field of view
can be indicated by a laser trigger signal.

At 102, a barcode 1n the Nth image 1s identified to acquire
information of the barcode, and the information of the
barcode 1s placed into a queue.

The information of the barcode includes a position of the
barcode relative to the Nth image. In an optional implemen-
tation, the position included in the mmformation of the bar-
code 1s a position of a vertex of a polygon (e.g., a rectangle)
that circumscribes the barcode 1n the 1mage.

In this embodiment, a barcode identification algorithm
may be called 1n real time to obtain the identification
information of the barcode 1n a currently captured image, so
as to obtain the position of the barcode relative to the Nth
image.

In this embodiment, when the information of a barcode 1s
obtained for the first time, an initial queue may be estab-
lished. The barcode information as obtained 1s then placed
into the iitial queue. When a new image 1s captured, a
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position of a barcode 1n the new 1mage 1s determined, and 1s
then matched with a predicted position of the previous
barcode. When the difference between these two positions
satisfies a threshold requirement, the barcode in the new
image 1s considered as the very same one with the previous
code. The information of the barcode in the new 1mage 1s
then place into the same queue as the previous code. The
predicted position of the previous code can be obtained
according to the method described in step 103.

At 103, a position that the barcode 1n the Nth image would
locate 1n a (N+1)th 1mage to be captured 1s predicted.

Accurate i1dentification cannot be, for each time, fully
guaranteed for all the barcodes. A tracking algorithm can be
used to predict the position of a barcode 1n a current 1mage.
The predicted position 1s used to evaluate the moving speed
of the barcode 1n the X, Y direction, and predict 1ts position
In a next 1image.

Tracking algorithms that can be used 1n this embodiment
include, but are not limited to, Kalman Filter, Particle Filter
(PF), and the like. These algorithms can be used to predict
in real time a position that a barcode 1n the Nth image would
locate 1n a (N+1)th 1image as captured.

In this embodiment, the position of the barcode 1n the
(N+1)th 1mage may also be predicted according to the
position of the barcode 1n the Nth image, the moving speed
of the parcel, and the capture period of the camera.

At 104, the (N+1)th image of the parcel 1s captured.

In this embodiment, after the Nth image of the parcel 1s
captured, when the next capture period arrives, the (N+1)th
image of the parcel 1s captured.

At 105, a barcode 1n the (N+1)th image 1s 1dentified to
acquire information of the barcode 1n the (N+1)th image.

The mformation of the barcode in the (N+1)th image
includes the position of the barcode relative to the (N+1 )th
image. In an optional implementation, the position included
in the information of the barcode 1s a position of a vertex of
a polygon (e.g., a rectangle) that circumscribes the barcode
in the 1mage.

In this embodiment, a barcode i1dentification algorithm
may be called 1n real time to obtain 1dentification informa-
tion of a barcode 1n a currently captured image, so as to
obtain the position of the barcode relative to the (N+1)th
1mage.

At 106, a determination 1s made as to whether the position
of the barcode in the (N+1)th image matches with the
predicted position.

In this embodiment, the determination of a match with the
predicted position 1s made based on the coincidence of edges
of the barcodes.

In an optional implementation, the determination as to
whether the position of the barcode in the (N+1)th image
matches with the predicted position can be made by deter-
mimng whether a distance between a center of the position
of the barcode 1n the (N+1)th image relative to the (N+1)th
image and a center of the predicted position of the barcode
satisfies a predetermined threshold requirement. I so, 1t 1s
determined that the position of the barcode relative to the
(N+1)th 1mage matches with the predicted position.

In this embodiment, the method proceeds to box 107 11 the
position of the barcode 1n the (N+1)th 1image matches with
the predicted position.

At 107, the mformation of the barcode in the (N+1)th
image 1s placed into the queue.

In this embodiment, 1f the position of the barcode 1n the
(N+1)th image relative to the (N+1)th 1image matches with
the predicted position, then the barcode 1n the (N+1 )th image
1s determined to be the very same one as the barcode 1n the
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Nth image. Thus, the information of them can be placed nto
the same queue. If the position of the barcode in the (N+1)th
image does not match with the predicted position, the
information of the barcode in the (N+1)th 1image 1s placed
into another queue, for example, a newly created queue.

At 108, an optimal 1mage i1s selected from all images
captured for the parcel.

In this embodiment, after the departure of the parcel from
the field of view, an optimal image 1s selected from all
images captured for the parcel according to a preset optimal
position of the barcode in the 1image and the information of
the barcode that has been placed into the queue. In this
embodiment, departure of the parcel from the field of view
may be indicated by a laser triggered signal.

In this embodiment, as an optional implementation, after
the parcel’s departure from the field of view, a center of the
barcode 1n each captured image may be respectively deter-
mined according to the position of the barcode that has been
placed into the queue. The centers may be represented as
center={center,, center., . . ., center, ,, center, }. An image
the center of which 1s closest to the center of the barcode 1s
selected, from all the captured 1mages, as the optimal 1image;
or otherwise, an 1image in which the center of the barcode 1s
closest to a center of a preset area 1s selected, from all the
captured 1mages, as the optimal 1mage.

The preset area may be an area set by the user 1n an 1image.

FIG. 3 shows a schematic diagram of a center of an 1mage
and a user-preset area in the image.

With a barcode being 1dentified, tracked and matched as
described 1n the embodiment of a method for processing an
image of a logistics parcel, an optimal 1mage can be selected
from all the captured 1mages of a parcel.

It 1s noted that the optimal image as selected in this
embodiment may be saved as logistics evidence. In case of
loss or damage, a stage in which the loss occurs can be
determined with reference to the logistics evidence provided
by the image. The optimal image can also be stored as
logistics parcel information for user query, so that a user can
have a more intuitive observation of the parcel. As such, the
logistics process has an enhanced visibility. Further, with a
proper position of the barcode 1n each image, more consis-
tent 1mage information can be obtained. This may facilitate
subsequent management and provide viewing pleasure for
user’s observation of parcels.

In one implementation of the first embodiment of the
foregoing method for processing an image ol a logistics
parcel, the method may further include an operation of
outputting the optimal 1mage as selected. In this embodi-
ment, the selected optimal image may be output to a
database, such as a database of a personal computer or a
handheld terminal.

In one 1mplementation of the first embodiment of the
foregoing method for processing an image of a logistics
parcel, the information of the barcode further includes an
identification result for the barcode. The method may further

include an operation of performing character fusion on the
identification result of the barcode.

In an embodiment, it 1s assumed that M 1mages are
captured for a barcode, and the barcode 1s then 1dentified for
M times. The 1dentification result for each time may not be
identical due to external interference. Character fusion may
be needed so as to output an optimal 1dentification result.

FIG. 4 1s a schematic flowchart of character fusion 1n an
embodiment of the method for processing an image of a
logistics parcel according to the present application. Refer-
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ring to FIG. 4, specifically, in this embodiment, character
fusion on the i1dentification results of the barcode includes

the following operations.

At S11, the identification results are classified into cat-
cgories.

For one specific barcode, after the parcel leaves the field
of view, the i1dentification results for a barcode 1n all
captured 1mages are classified 1into categories in terms of the
number of characters contained in each of the identification
results. For example, M 1dentification results for one specific
barcode 1n all captured 1mages may be classified mto N
categories.

A class contains members (1.¢., 1dentification results of a
barcode). Members in the same class all have the same
number of characters. The number varies from one class to
another.

In this embodiment, 1f the position of a barcode in the
(N+1)th 1image matches with a predicted position that a
barcode in the Nth image would have, they can be consid-
ered as the very same barcode. Thus, the information of the
barcodes 1s placed into the same queue. If a position of a
barcode 1 the (N+1)th image does not match with the
predicted position, they are not considered as the same
barcode, and the information thereof 1s thus placed to
separate queues.

At S12, a category that has the largest number of members
1s selected from the categories.

FIG. 5 1s a schematic structural diagram of character
fusion 1n the embodiment. In FIG. §, the strings 1n lines 1-6
are selected categories that have the largest number of class
members (6) among all the categories. The bottom line 1s a
final 1dentification result after the character fusion.

At S13, the 1dentification results are subject to a bitwise
analysis to obtain an end 1dentification result for the barcode.

In this embodiment, the 1dentification results as selected
are subject to a bitwise analysis. A character that appears
with the highest frequency 1n each bit 1s taken as an
identification result for that bit. The final 1dentification result
of the barcode 1s thus obtained. As a specific embodiment,
a final identification result of a barcode as shown by the
bottom string 1n FIG. 5 1s obtained.

The operations of performing character fusion on the
identification result for the barcode may be implemented
before or after the selection of the optimal 1mage.

Through the operations above, a more accurate final
identification result for the barcode can be obtained.

Optionally, the final identification result for the barcode
may be output.

As an optional implementation, the final identification
result for the barcode may be superimposed on the optimal
image as selected.

For example, the final identification result for the barcode
1s placed on a blank area on the optimal image, or the final
identification result for the barcode 1s superimposed on the
corresponding barcode in the optimal image, or, the final
identification result for the barcode 1s placed below the
corresponding barcode for the optimal image.

FIG. 6 1s a schematic flowchart of a method for processing
an 1mage of a logistics parcel according to a second embodi-
ment of the present application. This embodiment 1s suitable
for acquiring information of a parcel being transferred on a
conveyor. As shown 1n FIG. 6, the method in this embodi-
ment may include the following operations.
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At 201, a Nth image of a parcel moving in the field of
view 1s captured.

In this embodiment, N 1s a natural number.

The parcel may be an item such as a packing box or a
packing bag, having one or more barcodes disposed thereon.
The barcode may be a one-dimensional code (also known as
a barcode) or a two-dimensional code. In this embodiment,
description 1s provided with reference to an example 1n
which only one barcode 1s disposed.

When a moving parcel, such as a parcel on a conveyor
belt, gradually moves into a field of view of an 1mage
acquisition device such as a camera, the 1mage acquisition
device captures an 1mage of the parcel moving in the field of
view at a predetermined interval (e.g., 0.3 s or 0.5 s). A
sequence of 1mages of the parcel, from the parcel’s entry
into the field of view till 1ts departure from the field of view,
can thus be obtained. In this embodiment, the parcel’s entry
into the field of view can be indicated by a laser trigger
signal.

At 202, a plurality of barcodes 1in the Nth image are
identified to acquire information of the barcodes, and the
information of each of the barcodes 1s placed into a separate
queue; wherein the information of each barcode includes a
position of the barcode relative to the Nth image.

For example, 1n this embodiment, two barcodes, a first
barcode and a second barcode, as included 1in the Nth image
may be 1dentified so as to obtain the information thereof. The
information of the first barcode 1s placed into a first queue,
and the mformation of the second barcode 1s placed mto a
second queue.

The information of the first barcode includes a position of
the first barcode 1n the Nth image relative to the Nth image.
The information of the second barcode includes a position of
the second barcode in the Nth image relative to the Nth
image.

Of course, the Nth 1image may include 3, 4 or more
barcodes. The embodiment 1s not limited 1n this aspect. The
following description 1s provided with reference to an
example 1n which the Nth image contains 2 barcodes.

In an optional implementation, a position of a barcode 1n
any 1mage includes a position of a vertex of a polygon (e.g.,
a rectangle) that circumscribes the barcode 1n the image.

In this embodiment, a barcode identification algorithm
may be called mn real time to obtain the identification
information of the barcodes 1n a current captured 1image, so
as to obtain the positions of the first barcode and the second
barcode 1n the Nth image relative to the Nth image, respec-
tively.

In this embodiment, when the information of a barcode 1s
obtained for the first time, an initial queue may be estab-
lished. The barcode information as obtained 1s placed into
the 1mitial queue. When a new 1mage 1s captured, a position
of a barcode in the new 1mage i1s determined. First, the
position 1s matched with a predicted position of a previous
code. When the difference between these positions satisfies
a threshold requirement, the barcode in the new 1mage 1s
considered as the very same one with the previous code. The
information of the barcode 1n the new i1mage 1s then placed
into the queue. If the difference between the two positions
does not satisty the threshold requirement, the barcode in the
new 1mage 1s considered as a diflerent code, and the infor-
mation ol the barcode in the new image 1s placed nto
another queue. The predicted position of the previous code
can be obtained according to the method described 1n step
203.

At 203, positions that the barcodes in the Nth image
would locate 1n the (N+1)th captured 1image are predicted.
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A position may be predicted for each of the barcodes
contained 1n an 1mage.

Accurate i1dentification cannot be, for each time, fully
guaranteed for all the barcodes, a tracking algorithm can
thus be used to predict the position of a barcode 1n a current
image. The predicted position 1s used to evaluate the moving
speed of the barcode 1n the X, Y direction, and predict its
position 1n a next image.

Tracking algorithms that can be used 1n this embodiment
include, but are not limited to, Kalman Filter, Particle Filter
(PF), and the like. The algorithms can be used to predict 1n
real time a position that a barcode 1n the Nth image would
locate in the (N+1)th image as captured.

In this embodiment, the position of the barcode in the
(N+1)th captured 1image may also be predicted according to
the relative position of the barcode in the Nth image, the
moving speed of the parcel, and the capture period of the
camera.

At 204, a (N+1)th image of the parcel 1s captured.

In this embodiment, after the Nth 1mage 1s captured for
the parcel, when the next capture period arrives, the (N+1)th
image 1s captured for the parcel.

At 205, a plurality of barcodes 1n the (N+1)th image are
identified to acquire information of the barcodes in the
(N+1)th image.

The information of a first barcode 1n the (N+1)th image
includes a position of the first barcode 1n the (N+1)th 1image.
The information of a second barcode 1n the (N+1)th image
includes a position of the second barcode in the (N+1)th
1mage.

In an optional implementation, the position included in
the information of the first barcode 1s a position of a vertex
of a polygon (e.g., a rectangle) that circumscribes the first
barcode 1n the 1mage; the position included 1n the informa-
tion of the second barcode 1s a position of a vertex of a
polygon (e.g., a rectangle) that circumscribes the second
barcode in the 1mage.

At 206, for each barcode 1n the (N+1)th image, a deter-
mination 1s made as to whether the position of the barcode
in the (N+1)th image relative to the (N+1)th image matches
with the predicted position of the barcode i the (N+1)th
image as captured.

In this embodiment, for each barcode in the (N+1)th
image, a determination 1s made as to whether a distance
between a center of the position of the barcode in the
(N+1)th image relative to the (N+1)th image and a center of
the predicted position that the barcode would locate 1n the
(N+1)th image satisfies a predetermined threshold require-
ment; 1f so, 1t 1s determined that the position of the barcode
in the (N+1)th image matches with the predicted position
that the barcode would locate 1n the (N+1)th image as
captured. The information of each barcode whose position 1n
the (N+1)th image matches with the predicted position 1nto
a separate queue.

In this embodiment, the process and method of determin-
ing, for each barcode 1in the (N+1)th image, whether the
position of the barcode in the (N+1)th 1mage matches with
the predicted position are similar to step 106 1n the foregoing
method embodiment, the detail of which 1s thus omitted
here.

In this embodiment, the method proceeds to step 107 in
response to a determination that, for each barcode in the
(N+1)th image, the position of the barcode in the (N+1)th
image matches with the predicted position.

At 207, the information of each barcode whose position 1n
the (N+1)th image matches with the predicted position 1s
placed into a separate queue .
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For example, 11 1t 1s determined at 206 that the position of
a first barcode 1n the (N+1)th image relative to the (N+1)th
image matches with the predicted position of a first barcode
in the (N+1)th image, the information of the first barcode 1n
the (N+1)th image 1s then placed 1nto a first queue; or 11 1t
1s determined that the position of a second barcode in the
(N+1)th image matches with the predicted position of the
second barcode in the (N+1)th 1image, the information of the
second barcode 1n the (N+1 )th image 1s placed into a second
queue.

At 208, an optimal 1mage 1s selected from all the images
captured for the parcel.

In this embodiment, selecting, after the parcel leaves the
field of view, an optimal 1image from all the images captured
for the parcel according to the optimal relative position of
the preset barcode relative to the image and the information
of the barcodes added to each queue. In this embodiment, the
signal that the parcel leaves the field of view can be obtained
according to the laser trigger signal.

In this embodiment, as an optional implementation, after
the parcel leaves the field of view, a common center for the
first barcode and the second barcode 1n each captured image
may be determined according to the information of the first
barcode placed into the first queue and the information of the
second barcode placed into the second queue. An image 1n
which the common center for the first barcode and the
second barcode 1s closest to the center of the image 1s
selected, from all the captured images, as an optimal 1mage.
Alternatively, an 1mage 1n which the common center for the
plurality of barcodes 1s closest to the center of a preset area
1s selected, from all the captured images, as the optimal
image.

With a barcode being 1dentified, tracked and matched as
described above 1n embodiments of the method for process-
ing an 1image of a logistics parcel, an optimal 1mage can be
selected from all the captured 1mages of a parcel

On the basis of the second embodiment of the foregoing
method for processing an 1mage of a logistics parcel, in an
optional 1mplementation, the method for processing an
image ol a logistics parcel may further include the step of:
outputting the optimal image as selected. In this implemen-
tation, the selected optimal image may be output to a
database, such as a database of a personal computer or a

handheld terminal.

On the basis of the second embodiment of the method for
processing an 1mage ol a logistics parcel, In an optional
embodiment, the information of the barcode further includes
an 1dentification result for the barcode; and the method
turther includes the step of performing character fusion on
the 1dentification result of each barcode.

In this embodiment, the character fusion on the i1dentifi-
cation result for one of the plurality of barcodes may be
implemented 1n a similar way as shown in FIG. 4 with
respect to the foregoing method embodiment. Details are
thus omaitted here.

On the basis of the second embodiment of the method for
processing an 1mage of a logistics parcel, 1n an optional
embodiment, the final identification results of the plurality
of barcodes may be superimposed on the selected optimal
image.

For example, the final identification result of the first
barcode 1s superimposed on the first barcode of the optimal
image, the final identification result of the second barcode 1s
superimposed on the second barcode of the optimal
image, . . . , and the final identification result of the mth
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barcode 1s superimposed on the mth barcode of the optimal
image, where m 1s the number of barcodes on the logistics
parcel.

Alternatively, the final i1dentification result of the first
barcode may be placed below the first barcode of the optimal
image, the final identification result of the second barcode
may be placed below the second barcode of the optimal
image, . . . , and the final identification result of the mth
barcode may be placed below the mth barcode of the optimal
image, where m 1s the number of barcodes on the logistics
parcel.

With the plurality of barcodes being identified, tracked
and matched as described 1in the embodiment, an optimal
image can be selected from all the captured images of a
parcel.

FIG. 7 1s a schematic diagram of an apparatus for pro-
cessing an 1mage of a logistics parcel according to an
embodiment of the present application. The apparatus 1is
adapted to acquire information of a parcel being transferred
on the conveyor. As shown in FIG. 7, the apparatus for
processing an image of a logistics parcel of this embodiment
may iclude: a first capturing module 11, a first identification
module 12, a prediction module 13, a second capturing
module 14, a second identification module 15, a matching,
module 16, and a selecting module 17.

The first capturing module 11 1s configured for capturing
a Nth 1image of a parcel moving 1n a field of view; where N
1s a natural number.

The first 1dentification module 12 1s configured for iden-
tifying a barcode in the Nth image to acquire information of
the barcode, and placing the information of the barcode 1nto
a queue; wherein the information of the barcode comprises
a position of the barcode relative to the Nth image.

The prediction module 13 i1s configured for predicting a
position that the barcode 1n the Nth image would locate in
a (N+1)th image to be captured.

The second capturing module 14 1s configured for cap-
turing the (N+1)th image of the parcel.

The second identification module 15 1s configured for
identifying a barcode in the (N+1)th image to acquire
information of the barcode in the (N+1)th image; wherein
the mformation of the barcode 1n the (N+1)th 1image com-
prises a position of the barcode relative to the (N+1)th
1mage.

The matching module 16 1s configured for determiming
whether the position of the barcode in the (N+1)th image
relative to the (N+1)th 1mage matches with the predicted
position 1n the (N+1)th image, and 1t so, placing the infor-
mation of the barcode 1n the (N+1)th image into the queue.

The selecting module 17 1s configured for selecting, after
the parcel leaves the field of view, an optimal image from all
the 1mages captured for the parcel according to a preset
optimal position of the barcode 1n an 1mage and the infor-
mation of the barcode placed into the queue.

In this embodiment, preferably, the first capturing module
11 and the second capturing module 14 are implemented as
a single module. However, they may also be implemented as
two separate modules. Stmilarly, the first identification mod-
ule 12 and the second identification module 15 may be
implemented as a single module, or as two separate mod-
ules.

The apparatus 1n this embodiment may be used to 1mple-
ment the techmical solution of the method embodiment
shown 1 FIG. 1. As the implementation principle and
technical effects are similar, and details are not described
herein again.
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In the first embodiment of the apparatus for processing an
image ol a logistics parcel, optionally, a position of a
barcode 1 an i1mage relative to the image comprises: a
position of a vertex of a polygon that circumscribes the
barcode 1n the image.

In the first embodiment of the apparatus for processing an
image of a logistics parcel, optionally, the matching module
16 may include:

a first determining sub-module, configured for determin-
ing a center of the barcode in the (N+1)th image, and a
predicted center of the barcode; and

a decision sub-module, configured for determining
whether a distance between the center of the position of the
barcode 1n the (N+1)th image relative to the (N+1)th image
and a center of the predicted position of the barcode satisfies
a predetermined threshold requirement; and 11 so, determin-
ing that the position of the barcode in the (N+1)th image
relative to the (N+1)th image matches with the predicted
position.

In this embodiment, 1f the position of the barcode 1n the
(N+1)th image matches with the predicted position, 1t can be
determined the barcode in the (N+1)th 1image 1s the same
barcode as the barcode 1n the Nth image. The information of
the barcodes 1s placed into the same queue. Or otherwise, 1t
the position of the barcode in the (N+1)th image relative to
the (N+1)th image does not match with the predicted posi-
tion, 1t can be determined the barcode in the (N+1)th image
1s not the same barcode as the barcode 1n the Nth image. The
information of the barcodes 1s placed into separate queues.

In the first embodiment of the apparatus for processing an
image ol a logistics parcel, optionally, the selecting module
17 may include: a second determiming sub-module and a
selecting sub-module.

The second determining sub-module, configured for
determining, after the parcel leaves the field of view, a center
of the barcode 1n each image as captured according to the
information of the barcode placed in the queue.

The selecting sub-module, configured for selecting, from
all the captured 1mages, an 1mage the center of which 1is
closest to the center of the barcode as the optimal 1mage; or
selecting, from all the captured 1mages, an 1mage 1n which
the center of the barcode 1s closest to a center of a preset area
as the optimal 1mage.

In the first embodiment of the apparatus for processing an
image of a logistics parcel, optionally, the apparatus further
includes: an 1mage output module, configured for outputting
the optimal 1mage selected by the selecting module. In this

embodiment, the optimal image as selected may be output to
a database, such as a database of a personal computer or a
handheld terminal.

In the first embodiment of the apparatus for processing an
image ol a logistics parcel, optionally, information of a
barcode further comprises an identification result for the
barcode. Accordingly, the apparatus further includes: a char-
acter fusion module, configured for classitying, after the
parcel leaves the field of view, identification results for a
barcode 1n all captured 1images 1nto categories 1n terms of the
number of characters contained 1n each of the identification
results; selecting, from the categories, a category that has the
largest number of members; and for the selected category,
analyzing each of the identification results for the barcode
bit by bit, and taking a character that appears with the
highest frequency 1n each bit as an i1dentification result for
the bit, so as to obtain a final identification result for the
barcode.
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The character fusion on an identification result of the
barcode 1n this embodiment can be implemented the same
way as the method embodiments. Details are omitted here.

In this embodiment, the character tusion technology can
accurately determine a final i1dentification result for a bar-
code, so that a more accurate identification result can be
obtained.

In the first embodiment of apparatus for processing an
image of a logistics parcel, optionally, the apparatus further
includes: a superimposed module, configured for superim-
posing the final 1dentification result for the barcode on the
optimal 1mage as selected.

In an optional implementation, there are a plurality of
barcodes 1n a captured 1mage, the first identification module
1s then specifically configured for identifying the plurality of
barcodes 1n the Nth image to acquire information of the
barcodes, and placing information of each of the barcodes
into a separate queue; wherein, the information of each of
the barcodes includes a position of the barcode relative to the
Nth 1mage.

The matching module 1s specifically configured for deter-
mimng, for each barcode in the (N+1)th image, whether a
distance between a center of the position of the barcode 1n
the (N+1)th image relative to the (N+1)th image and a center
of the predicted position that the barcode would locate 1n the
(N+1)th 1image satisfies a predetermined threshold require-
ment; and 11 so, determining that the position of the barcode
in the (N+1)th image relative to the (N+1)th image matches
with the predicted position that the barcode would locate 1n
the (N+1)th 1image as captured, and placing the information
of each barcode whose position relative to the (IN+1)th
image matches with the predicted position to a separate
queue.

The selecting module 15 specifically configured for, for
cach captured 1mage, acquiring, aiter the parcel leaves the
field of view, a position of each barcode relative to the image
from a plurality of queues respectively, and determining a
common center for the plurality of barcodes 1n the image;
selecting, from all the captured 1images, an 1image in which
the common center for the plurality of barcodes 1s closest to
the center of the 1 Image as the optlmal Image; or selecting,
from all the captured images, an 1mage in which the com-
mon center for the plurality of barcodes 1s closest to the
center ol a preset area as the optimal 1image.

In this embodiment, with a barcode being identified,
tracked and matched as described above, an optimal 1image
can be selected from all the captured images of a parcel.

The embodiments of the present application further pro-
vide a system for processing an image of a logistics parcel,
including: a conveyor belt and an apparatus for processing
an 1mage ol a logistics parcel according to any of the
preceding implementations; wherein the conveyor belt 1s
used to convey a parcel; and apparatus 1s configured to
capture an 1mage of a parcel placed on the conveyor as the
parcel enter a field of view, and process the 1mage as
captured.

The system for processing an image of a logistics parcel
provided 1n the embodiment may be used to implement the
technical solution of the method embodiment shown 1n FIG.
1 or FIG. 6. The same implementation principle 1s involved
and similar technical effects are achieved. Details are thus
not described herein again.

The embodiments of the present application further pro-
vide an electronic device, adapted to process an 1image of a
logistics parcel. The electronic device includes:

a housing, a processor, a memory, a circuit board, and a
power supply circuit; wherein the circuit board 1s arranged
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inside a space enclosed by the housing; the processor and the
memory are arranged on the circuit board; the power supply
circuit 1s configured to supply power to various circuits or
components of the electronic device; the memory 1s config-
ured to store executable program codes; and the processor 1s
configured to read and execute the program codes stored 1n
the memory to perform the following operations:

capturing a Nth 1mage of a parcel moving 1n a field of
view; where N 1s a natural number:

identifying a barcode 1n the Nth image to acquire infor-
mation of the barcode, and placing the information of the
barcode 1nto a queue; wherein the information of the bar-
code comprises a position of the barcode relative to the Nth
1mage;

predicting a position that the barcode 1n the Nth image
would locate in a (N+1)th image to be captured;

capturing the (N+1)th image of the parcel;

identifying a barcode in the (N+1)th image to acquire
information of the barcode in the (N+1)th 1mage; wherein
the mformation of the barcode in the (N+1)th image com-
prises a position of the barcode relative to the (N+1)th
1mage;

determining whether the position of the barcode in the
(N+1)th image relative to the (N+1)th image matches with
the predicted position;

if so, placing the information of the barcode in the
(N+1)th image into the queue; and

after the parcel leaves the field of view, selecting, accord-
ing to a preset optimal position of the barcode 1n an 1image
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel.

With a barcode being 1dentified, tracked and matched as
described 1n the embodiment of a method for processing an
image ol a logistics parcel, an optimal 1image can be selected
from all the captured 1mages of a parcel.

The electronic device 1n the above embodiments may
exist 1n various forms including, but not limited to:

(1) Mobile communication equipment, characterized by
its mobile communication function and mainly used to
provide voice and data communication. Such terminals
include smart phones (such as 1Phones), multimedia phones,
functional mobile phones, and low-end mobile phones.

(2) Ultra-mobile personal computer, a type of personal
computer category, has calculation and processing func-
tions, and generally features mobile Internet access. Such
terminals include: PDAs, MIDs, and UMPC devices (e.g.
the 1Pad).

(3) Portable Entertainment Devices, capable of displaying
and playing multimedia content. Such devices include:
audio and video players (such as 1Pods), handheld game
consoles, e-books, and smart toys and portable car naviga-
tion devices.

(4) Server, a device that provides computing services. A
server includes a processor, a hard disk, a memory, a system
bus, and a similar architecture of a general computer.
However, due to the need to provide highly reliable services,
it has higher requirements 1n terms ol processing power,
stability, reliability, security, scalability, manageability, efc.

(5) Other electronic devices that have data interaction
capabilities.

An embodiment of the present application provides an
application program, which performs, when being executed,
the method for processing an 1mage of a logistics parcel as
provided by the embodiments described above. The method
includes:

capturing a Nth 1mage of a parcel moving 1n a field of
view; where N 1s a natural number:
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identifying a barcode in the Nth image to acquire infor-
mation of the barcode, and placing the information of the
barcode mnto a queue; wherein the information of the bar-
code comprises a position of the barcode relative to the Nth
1mage;

predicting a position that the barcode 1n the Nth image
would locate 1n a (N+1)th 1mage to be captured;

capturing the (N+1)th 1mage of the parcel;

identifying a barcode in the (N+1)th image to acquire
information of the barcode in the (N+1)th image; wherein
the mformation of the barcode in the (N+1)th image com-
prises a position of the barcode relative to the (N+1)th
1mage;

determining whether the position of the barcode in the
(N+1)th image relative to the (N+1)th 1mage matches with
the predicted position;

i so, placing the information of the barcode 1n the
(N+1)th image 1nto the queue; and

after the parcel leaves the field of view, selecting, accord-
ing to a preset optimal position of the barcode 1n an 1mage
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel.

With a barcode being identified, tracked and matched as
described 1n the embodiment of a method for processing an
image ol a logistics parcel, an optimal 1image can be selected
from all the captured 1mages of a parcel.

An embodiment of the present application provides a
storage medium, having executable program codes stored
thereon which, when being executed, perform the method
for processing an 1mage of a logistics parcel as provided 1n
the embodiments described above. The method includes:

capturing a Nth image of a parcel moving 1n a field of
view:; where N 1s a natural number;

identifying a barcode in the Nth image to acquire infor-
mation of the barcode, and placing the information of the
barcode 1nto a queue; wherein the information of the bar-
code comprises a position of the barcode relative to the Nth
1mage;

predicting a position that the barcode 1in the Nth image
would locate in a (N+1)th image to be captured;

capturing the (N+1)th image of the parcel;

identifying a barcode in the (N+1)th image to acquire
information of the barcode in the (N+1)th image; wherein
the mformation of the barcode 1n the (N+1)th 1image com-
prises a position of the barcode relative to the (N+1)th
1mage;

determining whether the position of the barcode 1n the
(N+1)th image relative to the (N+1)th 1image matches with
the predicted position;

i so, placing the information of the barcode in the
(N+1)th image into the queue; and

after the parcel leaves the field of view, selecting, accord-
ing to a preset optimal position of the barcode 1n an 1image
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel.

With a barcode being 1dentified, tracked and matched as
described 1n the embodiment of a method for processing an
image of a logistics parcel, an optimal 1mage can be selected
from all the captured images of a parcel.

It should be noted that the relationship terms used here,
such as “first”, “second”, and the like are only used to
distinguish one entity or operation from another entity or
operation, but do not necessarily require or imply that there
1s actual relationship or order between these entities or
operations. Moreover, the terms “include”, “comprise”, or
any variants thereof are itended to cover a non-exclusive
inclusion, such that processes, methods, articles, or devices,
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including a series of elements, include not only those
elements that have been listed, but also other elements that
have not specifically been listed or the elements intrinsic to
these processes, methods, articles, or devices. Without fur-
ther limitations, elements limited by the wording “include(s)
a/an ...”, “comprise(s)a/an . .. do not exclude additional
identical elements in the processes, methods, articles, or
devices, including the listed elements.

All of the embodiments 1n the description are described 1n
a correlated manner, and 1dentical or similar parts in various
embodiments can refer to one another. In addition, the
description for each embodiment focuses on the differences
from other embodiments.

In particular, the embodiment of the apparatus 1s
described brietly, since 1t 1s substantially similar to the
embodiment of the method, and the related contents can
refer to the description of the embodiment of the method

It will be understood by those of ordinary skill 1n the art
that all or part of the process 1n implementing the foregoing
embodiment method can be completed by a computer pro-
gram to instruct related hardware. The program can be
stored 1n a computer readable storage medium, which, when
executed, can include the flow of the embodiments of the
method described above. The storage medium may be a
magnetic disk, an optical disk, a read-only memory (ROM),
or a random access memory (RAM).

The embodiments described above are simply preferable
embodiments of the present application, and are not
intended to limit the scope of protection of the present
application. Any modifications, alternatives, improvements,
or the like within the spirit and principle of the present
application shall be included within the scope of protection
of the present application.

The mvention claimed 1s:

1. A method for capturing and processing a plurality of
images ol a surface of a logistics parcel with at least one
barcode while the parcel moves through a field of view for
image capture, the method comprising:

capturing a first (N =1) 1image of a parcel moving in a field

of view;

identifying a barcode in the first image and acquiring

information of the barcode in the first image, wherein
the acquired information of the barcode in the first
image comprises a position of the barcode relative to
the 1image;

placing the information nto a first queue;

for N =2 ... M, with M being the number of the plurality

of 1mages, performing the following:

predicting a position that the barcode in the (N-1)"
image would locate in an N” image to be captured;

capturing the Nth image of the parcel moving 1n the
field of view:

identifying a barcode in the Nth image and acquiring

information of the barcode in the N” image

determining whether the position of the barcode in the N

image matches the predicted position;

placing the information of the barcode in the N image

into the first queue 1 the positions match; and

alter the parcel leaves the field of view, selecting, accord-

ing to the iformation of the barcode placed into the
first queue, an 1mage from said plurality of images as
an optimal 1mage.

2. The method according to claim 1,

wherein, a position of a barcode 1n an 1mage comprises a

position of a vertex of a polygon that circumscribes the
barcode in the 1image;
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wherein, determining whether the position of the barcode
in the N image matches with the predicted position
Comprises:
determining whether a distance between the position of
the barcode in the N” image and the predicted
position of the barcode satisfies a predetermined
threshold requirement; and 11 so, determining that the
position of the barcode in the N ? image matches
with the predicted position; and

wherein, the method further comprises: outputting the

optimal 1mage as selected.

3. The method according to claim 1, wherein selecting
said optimal 1mage comprises:

determining, after the parcel leaves the field of view, for

cach piece of information of the barcode placed in the
first queue, a center of the position 1n said each piece
of information;

selecting, as the optimal image, from said plurality of

1mages:

an 1mage of which the information of the barcode has
been placed in the first queue and the center of which
1s closest to the center of the barcode or

an 1mage of which the center of the barcode 1s closest
to a center of a preset area.

4. The method according to claim 1, wherein, information
ol a barcode further comprises an identification result for the
barcode;

the method further comprises:

after the parcel leaves the field of view, classifying

identification results for a barcode 1n said plurality of
images 1nto categories in terms of the number of
characters contained in each of the identification
results;

selecting, from the categories, a category that has the

largest number of members; and

for the selected category, analyzing each of the i1dentifi-

cation results for the barcode bit by bit, and taking a
character that appears with the highest frequency 1n
each bit as an identification result for the bit, so as to
obtain a final 1dentification result for the barcode.

5. The method according to claim 4, further comprising:

superimposing the final identification result for the bar-

code on the optimal 1image as selected.

6. The method according to of claim 1, further compris-
ng:

placing, if the position of the barcode in the N” image

does not match with the predicted position, the infor-
mation of the barcode in the N” image into another
queue.

7. The method according to claim 1, further comprising:

identifying one or more additional barcodes 1n each of

said plurality of images and acquiring their respective
information and placing the information of each of the
barcodes 1nto a respective queue diflerent from the first
queue.

8. The method according to claim 7, further comprising;:

determining, for each of the additional barcodes in the N

image, whether a distance between a center of the
position of said each barcode in the N” image and a
center ol the predicted position said each barcode
would locate in the N” image satisfies a predetermined
threshold requirement;

and placing the information of said each barcode 1nto the

respective queue for each said barcode 1f the distance
satisfies the predetermined threshold requirement.

9. The method according to claim 7, wherein, after the
parcel leaves the field of view, selecting, according to a
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preset optimal position of the barcode relative to an 1mage
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel
COmMprises:
for each of said plurality of images,
acquiring, aiter the parcel leaves the field of view, a
position of each barcode relative to the image from
the respective queue for each said barcode, and
determining a common center for the plurality of

barcodes 1n the 1mage;

selecting, as the optimal image, from said plurality of
1mages,
an 1mage 1n which the common center for the plurality

of barcodes 1s closest to the center of the 1mage; or
an 1mage 1n which the common center for the plurality
of barcodes 1s closest to the center of a preset area.

10. An electronic device adapted to process an 1mage of
a logistics parcel, comprising:

a housing, a processor, a memory, a circuit board, and a
power supply circuit; wherein the circuit board 1is
arranged inside a space enclosed by the housing; the
processor and the memory are arranged on the circuit
board; the power supply circuit 1s configured to supply
power to various circuits or components of the elec-
tronic device; the memory 1s configured to store execut-
able program codes; and the processor 1s configured to
read and execute the program codes stored in the
memory to perform the following operations:

capturing a first (N =1) image of a parcel moving 1n a field
of view;

identifying a barcode in the first image and acquiring
information of the barcode in the first image, wherein
the acquired information of the barcode in the first
image comprises a position of the barcode relative to
the 1image;

placing the information nto a first queue;

for N =2 . .. M, with M being the number of the plurality
of 1mages, performing the following:
predicting a position that the barcode in the (N-1)"

image would locate 1n an Nth image to be captured;
capturing the Nth image of the parcel moving in the
field of view;

identifying a barcode in the Nth image and acquiring
information of the barcode in the N” image

determining whether the position of the barcode in the N*
image matches the predicted position;

placing the information of the barcode in the N” image
into the first queue 1 the positions match; and

alter the parcel leaves the field of view, selecting, accord-
ing to the iformation of the barcode placed into the
first queue, an 1mage from said plurality of 1images as
an optimal 1mage.

11. A system for capturing and processing a plurality of
images of a surface of a logistics parcel while the parcel
moves through a field of view for image capture, compris-
ng:

a conveyor and an electronic device of claim 10, wherein,

the conveyor 1s used to convey a parcel;

the electronic device 1s configured to capture a plurality of
images of the parcel placed on the conveyor as the
parcel enters a field of view, and process the plurality
of 1mages as captured.

12. The electronic device of claim 10,

wherein, a position of a barcode 1n an 1mage comprises a
position of a vertex of a polygon that circumscribes the
barcode in the 1image;
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wherein, determining whether the position of the barcode
in the N image matches with the predicted position
Comprises:

determining whether a distance between the position of
the barcode in the N” image and the predicted position
of the barcode satisfies a predetermined threshold
requirement; and 1f so, determining that the position of
the barcode in the N” image matches with the predicted
position; and

wherein, the method further comprises: outputting the

optimal 1mage as selected.

13. The electronic device of claim 10, wherein selecting
said optimal 1mage comprises:

determining, after the parcel leaves the field of view, for

cach piece of information of the barcode placed in the
first queue, a center of the position 1n said each piece
of information;

selecting, as the optimal image, from said plurality of

1mages:

an 1mage of which the information of the barcode has
been placed in the first queue and the center of which
1s closest to the center of the barcode or

an 1mage of which the center of the barcode 1s closest
to a center of a preset area.

14. The electronic device of claim 10, wherein, informa-
tion of a barcode further comprises an identification result
for the barcode;

the operations further comprise:

after the parcel leaves the field of view, classifying

identification results for a barcode 1n said plurality of
images 1nto categories in terms of the number of
characters contained in each of the identification
results;

selecting, from the categories, a category that has the

largest number of members; and

for the selected category, analyzing each of the i1dentifi-

cation results for the barcode bit by bit, and taking a
character that appears with the highest frequency 1n
each bit as an identification result for the bit, so as to
obtain a final 1dentification result for the barcode.

15. The electronic device of claim 14, wherein, the
operations further comprise:

superimposing the final identification result for the bar-

code on the optimal 1image as selected.

16. The electronic device of claim 10, wherein, the
operations further comprise:
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placing, if the position of the barcode in the N image
does not match with the predicted position, the infor-
mation of the barcode in the N image into another

queue.

17. The electronic device of claim 10, wherein the opera-
tions further comprise:

identifying one or more additional barcodes in each of

said plurality of images and acquiring their respective
information and placing the information of each of the
barcodes 1nto a respective queue diflerent from the first
queue.

18. The electronic device of claim 17, wherein the opera-
tions further comprise:

determining, for each of the additional barcodes in the N**

image, whether a distance between a center of the
position of said each barcode in the N” image and a
center of the predicted position said each barcode
would locate in the N” image satisfies a predetermined
threshold requirement;

and placing the information of said each barcode 1nto the

respective queue for each said barcode 1f the distance
satisfies the predetermined threshold requirement.

19. The electronic device of claim 17, wherein, after the
parcel leaves the field of view, selecting, according to a
preset optimal position of the barcode relative to an 1image
and the information of the barcode placed into the queue, an
optimal 1mage from all images captured for the parcel
COmMprises:

for each of said plurality of images,

acquiring, after the parcel leaves the field of view, a
position of each barcode relative to the image from
the respective queue for each said barcode, and

determining a common center for the plurality of
barcodes 1n the 1image;

selecting, as the optimal image, from said plurality of

1mages,

an 1mage 1n which the common center for the plurality
of barcodes 1s closest to the center of the 1mage; or

an 1mage 1n which the common center for the plurality
of barcodes 1s closest to the center of a preset area.

20. A non-transitory storage medium, having executable
program codes stored thereon which, when being executed,
perform the method for processing a plurality of 1mages of
a surface of a logistics parcel of claim 1.
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